Executive Summary (Excerpt from proposal)
The National Institute for Advanced Transportation Technology (NIATT) at the University of Idaho (UI) is pleased to submit this proposal on behalf of the Region X Transportation Consortium in response to the FHWA RFA Number DTFH61-07-RA-00118 Open Focus Area. The Region X Consortium is poised to deliver a new educational program to a target audience of university students and transportation professionals in the Pacific Northwest in order to address pipeline, training, and retention issues in the transportation industry. The program is based on a new paradigm for educational content delivery-an active, problem-based learning environment conducted at a distance. Supported by educational research and the expertise of the faculty from the proposing institutions, this program seeks to enhance the quality of the learning environment for transportation students, thereby advancing the cause of transportation workforce recruitment, and to provide pedagogically sound, cost effective training to practicing professionals in order to hone essential skills and promote workforce retention.
If funded, the Region X Transportation Consortium will develop four course modules, deliver these modules in a unique distance-based learning environment, test the efficacy of the modules in meeting program goals, and provide a means to disseminate materials and lessons learned to a national audience.
The modules will be learner-centered, built upon our extensive experience in creating active, problem-based learning environments for our transportation students, and validated by pedagogical research funded through the National Science Foundation and others. A substantial body of research demonstrates that problem-based environments produce students who perform better at solving novel problems and other positive learning outcomes.
The modules will be offered over a distance to our target audience of university students and practicing professionals. This learning environment will provide many benefits to both groups. Students and professionals will develop essential communication and collaboration skills in a distance-separated work environment that replicates the work environment at most agencies. Students will network with professionals and gain a real understanding of the field, as well as forge relationships and perhaps, find mentors. Students will benefit from the professionals' perspectives, work ethic and occupational pride. Students will contribute a fresh perspective and technological savvy. Professionals will gain essential training in technical skills by solving generative problems stated in their complex contexts. This professional development can aid in improving job retention by building core competencies and fostering networking. Enhanced learning and self-assessment skills, developed in both groups, will contribute to the creation of an engineering workforce of "life-long learners." According to the National Academy of Engineering, this is an imperative for the 21st century.
Work Scope and Schedule

Task 1: Establish Project Oversight Committee and Develop Expanded Work Scope
Work to Be Done: Establish a Project Oversight Committee to monitor and oversee the work conducted during this project. The committee will consist of transportation educators with a range of experiences and transportation professionals from diverse groups who are both content experts and educational delivery experts who are knowledgeable about active, problem-based learning. The committee will review the work scope contained in this proposal and provide suggestions for enhancing the work scope. The project team will expand and modify the work scope as per the suggestions from the committee and publish a final work scope document. The project team will also develop strategies and procedures for team communications and collaboration during the project. Responsibility for Task: Michael Kyte, project PI, and the Management Team. Schedule: The Project Oversight Committee will be established during January and February 2008 (months 1 and 2) and will function during the entire 46 months of this project. Meetings will be held as described below. Results of Task: Formation of a Project Oversight Committee and a project website that will include a revised scope of work, and serve as a repository for all materials developed during the project.
Task 2: Conduct Workshop on Problem-Based Learning and Develop Guidance Document for the Development of the Course Modules
Work to Be Done: Consolidate our knowledge-base on active, problem-based learning and create a consistent approach to develop the course modules and learning environment. The Learning Team will conduct the workshop for university faculty from the four UTCs. Based on the results of the workshop, the Learning Team will prepare a guidance document on best practices to be used by the Module Development Teams. The guidance document will ensure that problem-based learning principles are at the core of the module development and that the modules will be developed consistently. The guidance document will be revisited periodically and updated by the Learning Team as the project proceeds. Responsibility for Task: The Learning Team will be responsible for this task. Schedule: This task will be conducted between March and June 2008 (months 3 through 6) Results of Task: A guidance document establishing best and consistent practices for the development of the course modules.
Task 3: Develop Educational Materials for Course Modules 1 and 2
Work to Be Done: Develop the educational materials for the first two course modules. This work will include a literature review of existing educational and professional materials in the specific areas covered by the modules in order to leverage existing resources. The educational materials will include a detailed description of the generative problem and sub-problems addressed in the module, student learning materials, the instructor support materials, and a document defining the learning environment. Materials may include readings, Internet resources, animations, videos, podcasts, presentations, handouts, exercises, and other references. Efforts will include developing materials using the latest technology tools that can be adapted for use anywhere. Responsibility for Task: The Module Development Teams for Module 1 (from the University of Idaho) and Module 2 (from Portland State University) will be responsible for this task. Schedule: This task will be conducted between June and December 2008 (months 6 through 12). Results of Task: A draft set of educational materials, instructor support materials, and a description of the proposed learning environment.
Task 4: Workshop and Peer Review of the Materials for Course Modules 1 and 2
Work to Be Done: Conduct an interactive workshop with the Project Oversight Committee and others to review the materials developed for Modules 1 and 2. Candidates for participation will include constituents such as current students, professionals, subject matter experts, transportation faculty, and other faculty with expertise in related areas or in teaching, learning, and assessment. The workshop will be conducted by the Assessment Team and will be videorecorded for archiving and assessment purposes. The workshop will be peer reviewed and a summary document will be prepared. A list of suggested modifications to the materials will be identified and documented. These suggested modifications will be made to the materials by the Module Development Teams.
Responsibility for Task:
The Assessment Team will be responsible for conducting the peer review and documenting the results of the workshop. The Module Development Teams will be responsible for modifying the materials as appropriate, based on the suggestions generated by this workshop. Schedule: The workshop and peer review will be conducted during January 2009 (month 13). Results of Task: Archived, peer-reviewed workshop and modifications of Modules 1 and 2.
Task 5: Deploy Course Modules 1 and 2
Work to Be Done: Pilot test the first two course modules with a group of university students and transportation professionals from the four states involved in this project. Documentation of the group-based activities and the distance-collaborative environment for different groups involved in this pilot test will be developed. Responsibility for Task: Module Development Teams for Modules 1 and 2 will be responsible for this task. Schedule: This task will be conducted between January and May 2009 (months 13 through 17). Results of Task: Delivery of Modules 1 and 2 to a first group of students.
Task 6: Assess Course Modules 1 and 2
Work to Be Done: Comprehensively assess the two modules, based on direct observations and regular assessment exercises conducted with both the students and the instruction teams. The Assessment Team will prepare a memorandum summarizing the results of their assessment, including recommendations for improvements to the materials, the learning environment, course delivery, and student outcomes.
Responsibility for Task:
The Assessment Team will be responsible for this task. 
Task 8: Develop Educational Materials for Course Modules 3 and 4
Work to Be Done: Develop the materials for the final modules based on the lessons learned in tasks 3 through 7. The materials include student learning materials, instructor support materials, and a defined learning environment. Responsibility for Task: Module Development Teams for Modules 3 and 4 will be responsible for this task. Schedule: This task will be conducted between June and December 2009 (months 18 through 24). Results of Task: A draft set of materials will be prepared for Modules 3 and 4.
Task 9: Workshop and Peer Review for Modules 3 and 4
Work to Be Done: Conduct a workshop with the Project Oversight Committee and other participants to review the materials developed for Modules 3 and 4. The workshop will be conducted by the Assessment Team. A summary document will be prepared of this peer review and a list of suggested modifications to the materials will be identified and documented. These modifications will be made to the materials by the Module Development Teams. Responsibility for Task: The Assessment Team will conduct the peer review and document the results of the workshop. The Module Development Teams modify the materials based on the ideas generated by this workshop. Schedule: The workshop and peer review will be conducted during January 2010 (month 25). Results of Task: Archived, peer-reviewed workshop, modified materials for Modules 3 and 4. 
Results of Task:
A revised set of course materials will be prepared for Modules 3 and 4.
Task 13: Final Workshop and Peer Review
Work to Be Done: Conduct a final workshop with the Project Oversight Committee and others to review all of the materials developed for the four modules. The workshop will be conducted by the Assessment Team. A summary document will be prepared of this peer review and a list of suggested modifications to the materials will be identified and documented. These suggested modifications will be made to the materials by the Module Development Teams. A workshop summary will be prepared by the Assessment Team. Responsibility for Task: The Assessment Team will be responsible for conducting the peer review and documenting the results of the workshop. The Module Development Teams will be responsible for modifying the materials as appropriate based on the suggestions generated by this workshop. Schedule: The workshop and peer review will be conducted during January 2011 (month 37). Results of Task: Archived, peer-reviewed final workshop, modified materials, workshop summary.
Deliverables
The work scope described above listed a set of results for each of the sixteen project tasks. We summarize here the project deliverables based on that material.
• Guidance document summarizing best practices for active, problem-based learning that will guide the development of each of the four modules.
• Course materials for each of the four course modules delivered electronically on the project website.
• Assessment reports generated during tasks 5 and 11.
• Workshop summary reports generated during tasks 4, 9, and 13.
• Final project report developed during task 16.
• Quarterly progress reports and annual budget reviews as required by the Request for Application. 
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The team is also responsible for the following work tasks, as described in Section 1. 
What Will a Ten-Week Course Module Look Like?
A fundamental difference between what we are proposing here and the more traditional university or professional development course is that courses will not be lecture-based. Rather, we are proposing an approach based on validated educational research that combines the methods known as active and problem-based learning. Too often, transportation courses focus on the use of a particular tool, such as traffic simulation or transportation planning models.
Research has shown that reorienting a course to focus on a generative problem, then allowing the student instructor teams to develop the material needed to solve the problem, builds not only the technical skills required but also the communication and collaboration skills needed in today's work environment. A substantial body of research has shown that the outcomes from such learner-centered environments are more significant than those produced by more traditional educational approaches.
The following illustrates what a course module might look like.
A course module would begin with a two day on-site workshop involving the participation of the instruction team and all students. During this workshop, the generative problem will be described and the process and schedule to address the problem will be developed. Team building exercises will be conducted to develop communications and work group processes that will be used during the course. The instruction team will present the learning objectives that will guide the course and the available tools for addressing the problem.
Subsequent to the initial workshop, weekly two-hour meetings will be held during the ten-week course via video conferencing facilities. Mini-teams will be formed at each video conferencing site. Mini-lectures (about 20 minutes in length) will be presented in which a specific subproblem for the week will be described. The remaining class period will be focused on participant teams working on the problem and developing material to address the assigned problem. Selected student teams will summarize the work completed during the class. Students will prepare for each subsequent class through assigned readings, group problems, writing exercises or reflective self-assessment.
An electronic environment will provide the tools for instructors and participants to collaborate and communicate. Video conferencing will be used for all class meetings. All course materials will be stored on the class website. Webinars, wikis, threaded email discussion groups and instant messaging tools will also be available.
Evaluation Plan
The Assessment Team is responsible for the on-going assessment and evaluation of the project. The work of the Assessment Team is described in tasks 4, 6, 9, 11 and 13. The purpose of the assessment is to provide regular feedback to the course Module Development Teams, to ensure that these teams are using the principles developed in the guidance document, and to determine the effectiveness of the course materials and their delivery. The Assessment Team will be led by James Gregson and Shane Brown.
Project evaluation will consist of developing indicators of success for the project objectives, coupled with designing and implementing specific tools to determine if and to what extent the measures of success are accomplished during the course of the proposed project. Measures will include both technical and non-technical components. Technical measures are related to the technical content of the workshops and will include homework and exam type problems, typical of a university class, and exercises that are used over the course of instruction to FHWA determine students' understanding of the concepts in a particular module. Non-technical measures will be focused on workshop participants' attitudes and perceptions towards the effectiveness of the materials and implementation of the materials. For example, participants will be interviewed after the workshop to determine what they thought was the most/least effective about the workshop and modules. In addition, participants will be interviewed before and after the course to determine attitudes toward the transportation profession, and participants will be interviewed regarding growth in their professional knowledge and competency. 
Expected Challenges
Developing a new educational paradigm brings with it the potential for great payoff but it also brings inherent challenges. The project team has considered the challenges that may arise during this project, generated mainly by the level of innovation that we are proposing here. We have identified four such potential challenges and provide our thoughts for the way we intend to address these challenges as they arise.
Communications
We will be challenged to ensure effective and timely communications between all members of the project team. To address this challenge, the Management Team, consisting of one member from each of the four UTCs, will meet monthly via video conferencing to review all aspects of the project including task completion, budget and expenditures, and any other related issues.
Minutes of the team meetings will be posted on the project website to ensure that all members of the team have access to formal discussions that take place amongst team members. All issues will be documented and all decisions will be clearly described.
The Learning Team, the Module Development Teams and the Assessment Team will meet regularly and maintain similar records of their discussions. The project PI will be responsible for regular communications with each team leader. The project PI will also be responsible for regular communications with the FHWA program officer and with the Project Oversight Committee.
Working Remotely
We will be challenged to create the technology support system needed for effective remote work that is a basic part of this project. The project team understands the challenge inherent with this task, but recognizes that this remote based multidisciplinary working environment is a reality for many if not most projects undertaken in transportation today. We also have established both the video conferencing technology and the experience with this technology within the Management Team that will be essential to working remotely. Further, we are creating distance learning and working environments for each of the course modules. In addition to holding an in-person workshop at the beginning of each class, we have established state-of-the-art video communications and computing technology that will support for each of the course modules.
Innovative Educational Paradigm
We recognize that we are proposing a new way of developing and delivering transportation education to transportation professionals and university students. This active problem-based learning environment with teams working together over a distance is new to many students. We are prepared to address the kinds of issues that commonly arise in these new educational environments.
